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PDVV WUDQVSRUWDWLRQ LQFOXGLQJ PHWUR DQG SHRSOH PRYHU V\VWHPV  7KH VWDQGDUG  UHTXLUHV D ³6DIHW\ 3ODQ´
FRYHULQJ±EH\RQGRWKHUV±SODQQLQJIRU,QGHSHQGHQW6DIHW\$VVHVVPHQW
7KH,QGHSHQGHQW6DIHW\$VVHVVRU¶VUROH LV WRYHULI\ WKDW WKHUHTXLUHG OHYHORIVDIHW\DQGTXDOLW\ LVDFKLHYHGE\DOO
DFWRUVFRQFHUQHGWRHQVXUHDVDIHLPSOHPHQWDWLRQRIWKHSURMHFWWRWKHUHTXLUHGVDIHW\VWDQGDUGV,WLVWKHJRDORIDQ
,QGHSHQGHQW 6DIHW\ $VVHVVPHQW WR SXW WKH 6DIHW\ $XWKRULW\ LQWR D SRVLWLRQ WR JUDQW WKH DOORZDQFH IRU RSHUDWLRQV
OLFHQVLQJ DIWHU WKH ILQDOLVDWLRQ RI DOO QHFHVVDU\ HYDOXDWLRQV H[DPLQDWLRQV DQDO\VHV LQVSHFWLRQV WHVWV HWF 7KH
OLFHQVHFDQEHLVVXHGIRUVLQJOHPRGHVRUVXEPRGHVRIRSHUDWLRQ
,QGHSHQGHQW6DIHW\$VVHVVPHQWLVWRWKHFOHDUEHQHILWRIDOOSDUWLHVLQYROYHG0DQXIDFWXUHUVDQG6\VWHP6XSSOLHUVFDQ
WDNHFUHGLWRI WKH WKLUGSDUW\RSLQLRQRQ WKHLUVXSSO\DQGRI WKHDSSOLFDWLRQRIFURVVDFFHSWDQFHZLWK WKHUHXVHRI














Available online at www.sciencedirect.com
© 2012 Published by Elsevier Ltd. Selection and/or peer review under responsibility of the Programme Committee of the 
Transport Research Arena 2012 Open access under CC BY-NC-ND license.
Open access under CC BY-NC-ND license.








VWDQGDUG  UHTXLUHV D ³6DIHW\ 3ODQ´ FRYHULQJ ± EH\RQG RWKHUV ± SODQQLQJ IRU ,QGHSHQGHQW 6DIHW\
$VVHVVPHQW
,W LV UHFRPPHQGHG WR XVH DQ ,QGHSHQGHQW 6DIHW\ $VVHVVRU DW OHDVW IRU WKH RYHUDOO UDLOZD\ V\VWHP 
XUEDQ JXLGHG WUDQVSRUW V\VWHP FRPSUHKHQVLYH DVSHFWV DV ZHOO DV IRU WKH VDIHW\ UHODWHG VXEV\VWHP
VLJQDOOLQJ DQG WUDLQ FRQWURO ,I WKH VDIHW\ FDVH FRQFHSW RI (1 DIWHU PDWFKLQJ LW WR LQGLYLGXDO
WHFKQRORJLHVLVDSSOLHGRQDWRWDOUDLOZD\V\VWHPXUEDQJXLGHGWUDQVSRUWV\VWHPEDVLVLQFOXGLQJDOOVXE
V\VWHPVWKHQDQDSSURSULDWHO\GLVWULEXWHGVDIHW\OHYHOIRUWKHZKROHV\VWHPFDQEHDFKLHYHG7KLVLPSOLHV
WKDW ,QGHSHQGHQW6DIHW\$VVHVVPHQW RI WKH VDIHW\ HYLGHQFHRI DOO V\VWHP IXQFWLRQV DQG DOO VXEV\VWHPV















7KH ,QGHSHQGHQW 6DIHW\ $VVHVVRU¶V UROH LV WR YHULI\ WKDW WKH UHTXLUHG OHYHO RI VDIHW\ DQG TXDOLW\ LV
DFKLHYHG E\ DOO DFWRUV FRQFHUQHG WR HQVXUH D VDIH LPSOHPHQWDWLRQ RI WKH SURMHFW WR WKH UHTXLUHG VDIHW\
VWDQGDUGV
7KLV PHDQV WKDW WKH 6XSSOLHU FDUULHV WKH RYHUDOO UHVSRQVLELOLW\ IRU WKH GHWDLOHG 9HULILFDWLRQ 	
9DOLGDWLRQ DFWLYLWLHV DQG WKXV WKH HYLGHQFH RI VDIHW\ ZLWKLQ KLV FRQWUDFWXDO VFRSH ZKHUHDV WKH
,QGHSHQGHQW 6DIHW\ $VVHVVPHQW ZLOO IRFXV RQ WKH MXGJHPHQW ZKHWKHU WKH 6XSSOLHU¶V 9HULILFDWLRQ 	
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,QGHSHQGHQW6DIHW\$VVHVVPHQW0HWKRGRORJ\
5HIHUULQJ WR WKH ,QGHSHQGHQW 6DIHW\ $VVHVVRU¶V UROH DQG UHVSRQVLELOLW\ DV GHVFULEHG DERYH WKH
,QGHSHQGHQW6DIHW\0HWKRGRORJ\IRFXVHVRQWKHMXGJHPHQWRQWKHVXSSOLHU¶VRUJDQLVDWLRQDQGSURFHVVHV
LQ SDUWLFXODU RQ WKH VXSSOLHU¶V YHULILFDWLRQ DQG YDOLGDWLRQ DFWLYLWLHV DV ZHOO DV RQ WKH IXQFWLRQDO DQG
WHFKQLFDOVDIHW\RIWKHV\VWHPIXQFWLRQVXEV\VWHPLWHPXQGHUDVVHVVPHQW

































































































UHOHYDQW VDIHW\DFWLYLWLHVDQG WKHFRUUHVSRQGLQJ VXEPLWWDOV DUH LQSODFH LW LV UHFRPPHQGHG WR LQWURGXFH
LQWHULP6DIHW\$SSURYDO0LOHVWRQHVDIWHUFHUWDLQOLIHF\FOHDSSURDFKSKDVHV
7KH IROORZLQJ SURMHFW PLOHVWRQHV  VDIHW\ DSSURYDO PLOHVWRQHV DUH UHFRPPHQGHG 7KH\ VKRXOG EH
PDWFKHG ZLWK UHVSHFWLYH VXSSOLHU¶V SURMHFW SODQQLQJ 7KH ILQDO GHILQLWLRQ RI PLOHVWRQHV LV WRSLF RI
PXWXDOO\ DJUHHPHQW EHWZHHQ WKH DFWRUV DIIHFWHG QDPHO\ WKH 2SHUDWRU DQG WKH 6XSSOLHU DV ZHOO DV WKH
,QGHSHQGHQW6DIHW\$VVHVVRUDQGWKH6DIHW\$XWKRULW\









LQFOXGHV WKH LQWHJUDWLRQ RI YDULRXV VXEV\VWHPV VXFK DV UROOLQJ VWRFN SHUPDQHQW ZD\ VLJQDOOLQJ DQG




7KHUHIRUH IRU FRPSOH[ V\VWHPV LW LV KLJKO\ UHFRPPHQGHG WR UHILQH WKH JHQHUDO OLIH F\FOH DSSURDFK





6DIHW\ $VVHVVPHQW IRU WKH LQGLYLGXDO VXEV\VWHPV UXQ LQ SDUDOOHO 7KH VXEV\VWHPV DUH GHYHORSHG
PDQXIDFWXUHG WHVWHG DQG DVVHVVHG LQ WKH IDFWRU\ DFFRUGLQJ WR WKH UHVSHFWLYH VXEV\VWHP OLIH F\FOH
DSSURDFKEHIRUHILQDOO\EHLQJLQWHJUDWHGLQWRWKHRYHUDOOUDLOZD\XUEDQJXLGHGWUDQVSRUWV\VWHP
7KHKDQGOLQJRIVXEV\VWHPVGHSHQGVRQZKHWKHUWKHVXEV\VWHPVDUHSDUWRIDQRYHUDOOUDLOZD\XUEDQ
JXLGHG WUDQVSRUW V\VWHPSURFHVVRUZKHWKHU WKH\DUHFRQVLGHUHGVWDQGDORQH IRUH[DPSOHD VLJQDOOLQJ 
WUDLQFRQWUROV\VWHPLQFDVHRIDVLJQDOOLQJV\VWHPUHQHZDOSURMHFWRULQWKHFDVHRIEX\LQJQHZ5ROOLQJ
6WRFNIRUDQH[LVWLQJUDLOZD\XUEDQJXLGHGWUDQVSRUWV\VWHP
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,QWKHILUVWFDVHVXEV\VWHPSDUWRIDQHZRYHUDOOV\VWHPWKHVXEV\VWHPPD\UXQLWVRZQOLIHF\FOH
DV DQ ³XQGHUO\LQJ OLIH F\FOH DSSURDFK´ WKLV VKRXOG DSSO\ DW OHDVW IRU WKH VLJQDOOLQJ  WUDLQ FRQWURO VXE
V\VWHP,QWKHVHFRQGFDVHVWDQGDORQHVXEV\VWHPWKHVXEV\VWHPPD\UXQLWVRZQOLIHF\FOHDSSURDFK
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,QWHJUDWLRQRI6XEV\VWHPVLQWR6\VWHP6DIHW\&DVH
2YHUDOO WKH V\VWHP OLIH F\FOH DSSURDFK SKDVHV  SURYLGH WKH LQSXW DQG UHTXLUHPHQWV IRU WKH
LQGLYLGXDO VXEV\VWHPV ZKHUHDV HDFK VXEV\VWHP LWVHOI RQFH KDYLQJ FRPSOHWHG WKH VXEV\VWHP GHVLJQ




GHILQHG WDUJHWV KDYH EHHQ DFKLHYHG 7KH IROORZLQJ ILJXUH VKRZV WKH SULQFLSOH KLHUDUFK\ RI VDIHW\
GRFXPHQWDWLRQIROORZLQJDWRSGRZQDSSURDFKDWWKHEHJLQQLQJRIWKHSURMHFWOLIHF\FOHDSSURDFKSKDVHV







(1 DV ZHOO DV IRU VXEV\VWHPV DW OHDVW IRU WKH VLJQDOOLQJ DQG WUDLQ FRQWURO VXEV\VWHP UHI
(1DQG(17KLVPHDQVWKDWYDOLGDWLRQ	VDIHW\DFFHSWDQFHDSSOLHVILUVWIRUWKHVLJQDOOLQJ
DQG WUDLQ FRQWURO VXEV\VWHP IRU WKH VROH VXEV\VWHP IXQFWLRQV DQG VHFRQG IRU WKH ZKROH V\VWHPZLWK
UHVSHFWWRIXQFWLRQDOLQWHJUDWLRQDQGLQWHUIDFHVLQFORSHUDWLRQDODVSHFWV7KHIROORZLQJILJXUHVKRZVWKH
PDLQDFWRUVIRUWKHV\VWHPYDOLGDWLRQ	VDIHW\DFFHSWDQFHSKDVHOLIHF\FOHSKDVH
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
)LJ6XSSOLHU¶V9HULILFDWLRQDQG9DOLGDWLRQDQG$VVHVVPHQW$FWLYLWLHV
&RQFOXVLRQDQG%HQHILWVRI,QGHSHQGHQW6DIHW\$VVHVVPHQW
&RQVLGHULQJWKHGHYHORSPHQWLQWKHUDLOZD\DQGXUEDQJXLGHGWUDQVSRUWVHFWRURYHUWKHODVWGHFDGHLW
FDQEHFRQFOXGHGWKDW
xV\VWHPVEHFRPHPRUHDQGPRUHFRPSOH[DQGVRIWZDUHGULYHQUHTXLULQJDGHTXDWHVDIHW\PHDQV
xGXHWRLQFUHDVLQJFRPSOH[LW\WUDGLWLRQDOPHWKRGVRISURRIEHFRPHPRUHSUREOHPDWLF
xWUHQGVLQVWDQGDUGLVDWLRQVKRZLQFUHDVLQJUHTXLUHPHQWVRQLQGHSHQGHQWVDIHW\DVVHVVPHQW
xLQYROYHPHQWRILQGHSHQGHQWVDIHW\DVVHVVPHQWEHFRPHVLQFUHDVLQJO\LPSRUWDQW
xDSSURYDODXWKRULWLHVPRUHIUHTXHQWO\UHTXLUHWKHLQYROYHPHQWRIDQLQGHSHQGHQWVDIHW\DVVHVVRU
xDXWKRULWLHVRSHUDWRUVDQGHYHQVXSSOLHUVPD\QRWEHDEOHWRHQVXUHIXOOVFDOHTXDOLILFDWLRQ
,QFRQFOXVLRQWKHDSSOLFDWLRQRI,QGHSHQGHQW6DIHW\$VVHVVPHQWLVUHFRPPHQGHGVLQFHLWFRPHVDORQJ
ZLWKWKHIROORZLQJEHQHILWVIRUWKHSURMHFWDQGLQYROYHGDFWRUV
xLQGHSHQGHQFHRIWKHDVVHVVRUHQVXUHVRSLQLRQVEHLQJIUHHIURPSURMHFWFRQVWUDLQWV
xLQGHSHQGHQWVDIHW\DVVHVVRUTXDOLILFDWLRQDQGFRPSHWHQFHHQVXUHVYLHZVRQWKHUHOHYDQWDVSHFWV
xUHGXFWLRQRISURMHFWULVNGXHWRFRPSHWHQWWKLUGSDUW\RSLQLRQ
xLQGHSHQGHQWVDIHW\DVVHVVRUPD\FRQWULEXWHZLWKOHVVRQVOHDUQWIURPSUHYLRXVSURMHFWV
xLQYROYHPHQWRIGLIIHUHQWLQGHSHQGHQWVDIHW\DVVHVVRUWHDPPHPEHUVHQVXUHVDYDULHW\RIYLHZV
xSRVLWLYHDVVHVVPHQWUHSRUWDQGDXWKRULW\DSSURYDOUHVXOWLQPDUNHWLQJDQGVDOHVEHQHILWV
xSRVLWLYHDVVHVVPHQWUHSRUWDQGDXWKRULW\DSSURYDOPD\DOORZWRUHGXFHOLDELOLW\LQVXUDQFH
xFURVVDFFHSWDQFHDSSURDFKZLOOUHGXFHSURMHFWULVNVVLJQLILFDQWO\
xDVVHVVRURUJDQL]DWLRQVPD\EHDFFUHGLWHGDV,QVSHFWLRQ%RGLHVHQVXULQJFULWHULDFRPSOLDQFH
xDVVHVVRURUJDQLVDWLRQVPD\EHDFFUHGLWHGDV&HUWLILFDWLRQ%RGLHVHQVXULQJFULWHULDFRPSOLDQFH
xRSHUDWRUVDUHJLYHQLQFUHDVHGFRQILGHQFHLQGHSHQGHQWIURPSRWHQWLDOVXSSOLHUFRQVWUDLQWV
xUHVSRQVLEOH6DIHW\$XWKRULWLHVFDQOLPLWWKHLUUHVRXUFHVDQGDFWLYLWLHVWRWKHOHJDOUHVSRQVLELOLW\
xSDUWLFLSDWLRQRIDQLQGHSHQGHQWVDIHW\DVVHVVRULVDZLQZLQVLWXDWLRQIRUDOOSDUWLHVLQYROYHG
5HIHUHQFHV(1IIUDLOZD\DSSOLFDWLRQVWDQGDUGV02'6DIH3URMHFWZZZPRGVDIHHX
